Phylogenetic analysis implicates birds as a source of Cryptosporidium spp. oocysts in agricultural watersheds.
Cryptosporidium parvum and C. hominis are protozoan parasites responsible for cryptosporidiosis, an acute gastrointestinal illness that can be life-threatening for immunocompromised persons. Sources and genotypes of Cryptosporidium oocysts were investigated in two agricultural areas within the Wachusett Reservoir watershed, a drinking water source for Boston, Massachusetts. Two brooks (denoted Brook SF and Brook JF, respectively), each downgradient from a dairy farm, were chosen as sample sites. For one year, Brooks SF and JF were sampled monthly; oocysts were detected in 6 (50%) out of 12 samples from Brook JF, and no oocysts were detected in Brook SF. Oocyst genotypes from agricultural surface waters were compared to oocyst genotypes from Genbank, as well as fecal samples of cattle and birds, using phylogenetic analysis of a hypervariable region of the 18S rRNA gene by both neighbor-joining and parsimony methods. Results show extensive heterogeneity among Cryptosporidium spp. 18S rRNA sequences, and also suggest that birds are an oocyst source in this watershed. Principal components analysis showed oocyst presence correlating strongly with seasonal factors, and oocysts in surface waters were only detected in the summer through late fall, co-incident with the presence of migratory birds in this watershed. If birds are confirmed to be an important source of oocysts infectious to humans, the data suggest that protection of raw drinking water supplies in some agricultural areas may depend upon management and control of resident and migratory bird populations.